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ABSTRACT 

[Problem to be solved] 

A conventional method of manufacturing a resin- sealed 
semiconductor device has a problem of developing a metal burr on 
the end face of a lead of a lead frame in the step of cutting the 
lead with a blade after the step of sealing the lead frame with 
resin. 

[Means for solving the problem] 

When a resin- sealed semiconductor device is separated from a 
lead frame by cutting the leads 4 of the lead frame after the lead 
frame is sealed with the resin, the leads 4 are cut (first-cutting) 
at the cutting portions thereof with the rotary blade 11, and then 
the leads are cut (second-cutting) with the rotary blade 11 in the 
direction opposite to the direction of the first-cutting regardless 
of whether any vertical burr or horizontal burr has developed on 
the end face of the cutting portion due to the first-cutting or, 
not. Therefore, the burrs which have developed due to the 
first-cutting can be removed by the second-cutting. That is, two 
cuttings, the first cutting by which the leads are cut and the second 
cutting by which the burrs are removed, are carried out for the 
cutting portions of the leads, and thereby the burrs can be removed 
and the leads can be cut . 

CLAIMS : 
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1 . A method of manufacturing a resin- sealed semiconductor device, 
comprising the steps of: 

preparing a lead frame consisting of a frame body made of a metal 
film, a die-pad portion for mounting a semiconductor chip disposed 
substantially in the central area of the frame body, suspension- lead 
portions which support the die-pad portion at one end thereof and 
connect with the frame portion of the lead frame at the other end 
thereof, and leads which extend for the die-pad portion at one end 
thereof at least, connect with the frame portion at the other end 
thereof, and have cutting portions near the positions where the 
leads connect with the frame portion; 

mounting a semiconductor chip on the die-pad portion of the lead 
frame prepared; 

connecting a electrode pad on the main surface of the 
semiconductor chip mounted on the die-pad portion and each upper 
surface of the leads of the lead frame with thin metal wires; 

sealing an area with sealing resin, the area in which the 
semiconductor chip, the die-pad portions and the thin metal wires 
are included, but the bottom faces of the leads and the cutting 
-portions of the leads are excluded, under the condition that the 
leads are pressed to the metal film at the bottom faces of the leads 
by pressing down at least the end portions of the leads; and 

separating the resin- sealed semiconductor device from the lead 
frame by cutting (first -cutting) the leads at the cutting portions 
from the upper sides thereof with a blade, and then removing the 
burrs which have developed at the ends of the cutting portions due 
to the first -cutting by cutting (second-cutting) the burrs with 
the blade in the direction opposites to the direction of the first 
cutting along the path of the first cutting. 

2 . A method of manufacturing a resin-sealed semiconductor device, 
comprising the steps of: 

preparing a lead frame consisting of a frame body made of a metal 
film, a die-pad portion for mounting a semiconductor chip disposed 
substantially in the central area of the frame body, suspension-lead 
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portions which support the die-pad portion at one end thereof and 
connect with the frame portion of the lead frame at the other end 
thereof, and leads which extend for the die-pad portion at one end 
thereof, connect with the frame portion at the other end thereof, 
and have cutting portions near the positions where the leads connect 
with the frame portion; 

mounting a semiconductor chip on the die-pad portion of the lead 
frame prepared; 

connecting a electrode pad on the main surface of the 
semiconductor chip mounted on the die -pad portion and each upper 
surface of the leads of the lead frame with thin metal wires; 

adhering a sealing seat to at least each bottom face of the leads 
at the rear side of the lead frame; 

sealing an area with sealing resin, the area in which the 
semiconductor chip, the die-pad portions and the thin metal wires 
are included, but the bottom faces of the leads and the cutting 
portions of the leads are excluded, under the condition that the 
leads are pressed to the metal film at t:he bottom faces of the leads 
by pressing down at least the end portions of the leads; 

removing the sealing seat from the lead frame after the resin 
sealing; and 

separating the resin- sealed semiconductor device from the lead 
frame by cutting (first-cutting) the leads at the cutting portions 
from the upper sides thereof with a blade, and then removing the 
burrs which have developed at the ends of the cutting portions due. 
to the first-cutting by cutting (second-cutting) the burrs with 
the blade in the«direct ion opposites to the direction of the first 
cutting along the path of the first cutting. 

3 . A method of manufacturing a resin-sealed semiconductor device 
of claim 1 or 2, further comprising the step of; 

separating the resin-sealed semiconductor device from the lead 
frame by cutting (first-cutting) the leads at the cutting portions 
from the upper sides thereof with a blade, and then removing the 
burrs which have developed at the ends of the cutting portions due 
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to the first-cutting by cutting (second-cutting) the burrs with 
the blade in the direction of the first cutting along the path of 
the first cutting; instead of the step of ; 

separating the resin-sealed semiconductor device from the lead 
frame by cutting (first-cutting) the leads at the cutting portions 
from the upper sides thereof with a blade, and then removing the 
burrs which have developed at the ends of the cutting portions due 
to the first-cutting by cutting (second-cutting) the burrs with 
the blade in the direction opposites to the direction of the first 
cutting along the path of the first cutting. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of the Invention] 

The present invention relates to a method of manufacturing a 
resin-sealed semiconductor device of small or thin type, called 
QFN (Quad Flat Non- leaded) package, having leads sealed at the 
single sides thereof which are used as outgoing terminals, 
particularly a method of manufacturing a resin- sealed semiconductor 
device which improves the productivity of the resin- sealed 
semiconductor device and the reliability of the leads of the 
resin-sealed semiconductor device. 

[0002] 

[Description of the Related Art] 

In recent years, high-density paclcaging of semiconductor 
devices such as res in- sealed semiconductor devices have been 
requested to support the down-sizing of electronics equipment, and 
thereby a technology malcing electronics devices smaller or thinner 
has progressed. In addition, the number of pins for electronics 
devices has increased in spite of the fact that size and thickness 
of electronics devices have been made smaller. For this reason, 
a resin-sealed semiconductor device of a high density, small and 
thin type has been desired. 

[0003] Described below is a lead frame used for a conventional 
resin-sealed semiconductor device of the QFN type. 
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[0004] Fig. 18 shows a configuration of a conventional lead frame. 
Fig. 18 (a) is a plan view of the conventional lead frame , and Fig. 18 
(b) is a cross-sectional view along the line A-Al in Fig. 18 (a) 
[0005] As shown in Fig. 18, the conventional lead frame comprises 
a frame portion 101, a rectangular die-pad portion 102 which is 
disposed in the frame portion 101 and on which a semiconductor chip 
will be mounted, suspension- lead portions 103 which support the 
corners of the die-pad portion 102 at one end thereof and connect 
with the frame portion 101 at the other end thereof, and beam style 
leads 104 which will be connected electrically to the semiconductor 
chip on the die-pad portion 102 by connecting means such as thin 
metal wires. Each of the leads 104 consists of an inner lead 104a 
and an outer lead 104b. The inner lead 104a and outer lead 104b 
are consecutively integrated each other. When the lead frame is 
sealed with sealing resin after a semiconductor is mounted on the 
lead frame, the inner lead 104a is sealed with the sealing resin, 
but the outer lead 104b is not sealed with the sealing resin and 
is exposed . In Fig . 18 , the area enclosed with a brolcen line is sealed 
with the sealing resin after the step of mounting a semiconductor 
chip on the lead frame in the process for making a resin- sealed 
seimiconductor device. An alternate long and short dash line 
indicates the portion where the lead 104 (outer lead 104b) is cut 
with a metallic mold after the step of the resin sealing. 
[0006] Furthermore, in the conventional lead frame, as shown in 
Fig. 18 (b) , the die-pad portion 102 is supported by the 
suspension-lead portions 103, and is disposed above the upper face 
of the leads 104 by the depress portions of the suspension- lead 
portions 103. 

[0007] Next, a conventional resin-sealed semiconductor device is 
described. Fig. 9 shows the conventional resin-sealed semiconductor 
device using the lead frame shown in Fig. 18. Fig. 19 (a) is a 
perspective plan view which shows the internal configuration with 
brolcen lines, and Fig. 19 (b) is a cross-sectional view along with 
B-Bl line in Fig. 19 (a). 
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[0008] As shown in Fig. 19, a semiconductor chip 105 is mounted on 
the die-pad portion of a lead frame, and the semiconductor chip 
105 and the inner leads 104a of leads 104 are electrically connected 
with thin metal lA/ires 106. The outsides of the semiconductor chip 
105 on the die-pad portion 102, the inner leads 104a, etc. are sealed 
with the sealing resin 107. The bottom faces of the leads 104 (inner 
leads 104a) stand-off from the bottom face of the sealing resin 
107 and are exposed. The inner leads are used as outgoing terminals 
108. The outer leads 104b are exposed at the sides of the sealing 
resin 107 and the outer side of the outer lead 104b is substantially 
flush with the side of the sealing resin 107. 

[0009] Described below is a method of manufacturing the conventional 
resin-sealed semiconductor device. 

[0010] First, as shown in Fig. 20, a lead frame is prepared which 
comprises a frame portion, a rectangular die-pad portion 102 which 
is disposed in the frame portion and on which a semiconductor chip 
will be mounted, suspension- lead portions which support the corners 
of the die-pad portion 102 at one end thereof and connect with the 
frame portion at the other end thereof, and be'am style leads 104 
which will be connected electrically to the semiconductor chip on 
the die-pad portion 102 by connecting means such as thin metal wires . 

[0011] After that, as shown in Fig. 21, a semiconductor chip 105 
is mounted on and bonded to the die-pad portion 102 with an adhesive 
such as silver paste. 

[0 012] Next, as shown in Fig. 22, the electrode pads (not shown) 
on the surface of the semiconductor chip 105 which has been mounted 
on the die-pad portion 102, and the inner leads 104a of the leads 
104 are electrically connected with thin metal wires 106. 

[0013] Next, as shown in Fig. 23, a sealing seat 109 is adhered to 
at least the bottom faces of the leads 104 of the lead frame in 
the condition that the semiconductor chip 105 is mounted. The 
sealing seat 109 prevents the sealing resin from moving below the 
bottom faces of leads 104, and thereby the bottom faces of leads 
104 will be. exposed. 
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[0014] After that, as shown in Fig. 24, the lead frame is placed 
in the metallic mold, and then the sealing resin 107 made of epoxy 
base resin is injected into the metallic mold under the condition 
that the leads 104 are pressed to the sealing seat 109 by the metallic 
mold, thus sealing the outsides of the die-pad portion 102, the 
semiconductor chip 105, the thin metallic wires 106, and the wire 
connection areas on the leads 104 where the thin metallic wires 
are connected. Fig. 25 show the state that the outsides are sealed 
with the sealing resin 107. 

[0015] Next, as shown in Fig. 26, the sealing seat 109 which has 
been adhered to the bottom faces of the leads 104 of the lead frame 
is removed by a method such as peeling-off. 

[0016] After that, as shown in Fig. 27, the leads 104 are cut with 
the blade 111 of the metallic mold at the cutting portion 110 to 
separate the resin-sealed semiconductor device from the lead frame. 

[0017] Consequently, as shown in Fig. 28, a resin-sealed 
semiconductor is obtained which is so configured that the 
semiconductor chip 105 is mounted on the die-pad portion 102 of 
the lead frame; the semiconductor chip 105 and the inner leads 104a 
of leads 104 are electrically connected with thin metal wires 106; 
the outsides of the semiconductor chip 105 on the die-pad portion 
102, the inner leads 104a, etc. are sealed with the sealing resin 
107; the bottom faces of the leads 104 (inner leads 104a) stand-off 
from the bottom face of the sealing resin 107 and are exposed; the 
inner leads are used as outgoing terminals 108, the outer leads 
104b are exposed at the sides of the sealing resin 107; and the 
outer sides of the outer leads 104b are substantially flush with 
the sides of the sealing resin 107. 

[0018] 

[Problems to be solved by the Invention] 

In the conventional method of manufacturing a resin- sealed 
semiconductor device using a conventional lead frame, leads are 
cut with a blade of a metallic mold after sealing a lead frame with 
sealing resin. Therefore, in this cutting process, there may be 
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breaks, cracks, etc. in the resin adjacent to the leads, or falling 
off of the leads from the resin, due to the shock of the cutting. 
Since the conventional resin-sealed semiconductor device is of 
so-called single sided sealing structure in which the leads are 
covered with sealing resin at only upper faces thereof, when the 
leads are cut with the blade of the metallic mold, the leads or 
sealing resin are damaged easily due to the shock from the blade. 
[0019] Furthermore, in recent years, a res in- sealed semiconductor 
device of totally sealed type has been advanced which is so 
configured that a semiconductor is mounted on a large lead frame 
board; the semiconductor and the lead frame board are connected 
with thin metallic wires; and the outside of the device is totally 
sealed with sealing resin. However, in this resin-sealed 
semiconductor device of totally sealed type, since the upper face 
of the lead frame is totally sealed with, the sealing resin, the 
leads as well as the sealing resin must be cut. For this reason, 
it is apparent that a blade of a metallic mold can not be used for 
this purpose. 

[0020] It is therefore an object of the present invention to provide 
a method of manufacturing a res in- sealed semiconductor device which 
does not have the problems of the conventional resin-sealed 
semiconductor device and is applicable to trends in the 
manufacturing process of a resin sealed semiconductor device, the 
method of manufacturing a resin-sealed semiconductor device which 
has high productivity and does not develop any damage or chipping 
of the leads or the sealing resin in the cutting step when separating 
the resin- sealed semiconductor device from the board. 

[0021] 

[Means for Solving the Problems] 

In order to achieve the above object, a method of manufacturing 
a resin-sealed semiconductor device according to the present 
invention comprises the steps of: preparing a lead frame consisting 
of a frame body made of a metal film, a die -pad portion for mounting 
a semiconductor chip disposed substantially in the central area 
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of the frame body, suspension- lead portions which support the 
die-pad portion at one end thereof and connect with the frame portion 
of the lead frame at the other end thereof, and leads which extend 
for the die-pad portion at one end thereof at least, connect the 
frame portion at the other end thereof, and have cutting portions 
near the positions where the leads connect the frame portion; 
mounting a semiconductor chip on the die-pad portion of the lead 
frame prepared; "connecting a electrode pad on the main surface of 
the semiconductor chip mounted on the die -pad portion and each upper 
surface of the leads of the lead frame with thin metal wires; sealing 
an area with sealing resin, the area in which the semiconductor 
chip, the die-pad portions and the thin metal wires are included, 
but the bottom faces of the leads and the cutting portions of the 
leads are excluded, under the condition that the leads are pressed 
to the metal film at the bottom faces of the leads by pressing down 
at least the end portions of the leads; and separating the 
resin-sealed semiconductor device from the lead frame by cutting 
(first-cutting) the leads at the cutting portions from the upper 
sides thereof with a blade, and then removing the burrs which have 
developed at the ends of the cutting portions due to the 
first-cutting by cutting (second-cutting) the burrs with the blade 
in the direction opposites to the direction of the first cutting 
along the path of the first cutting. 

[0022] In order to achieve the above object, another method of 
manufacturing a resin-sealed semiconductor device, especially a 
resin- sealed semiconductor device having a single sided sealing 
structure, according to the present invention comprises the steps 
of: preparing a lead frame consisting of a frame body made of a 
metal film, a die-pad portion for mounting a semiconductor chip 
disposed substantially in the central area of the frame body, 
suspension-lead portions which support the die-pad portion at one 
end thereof and connect with the frame portion of the lead frame 
at the other end thereof, and leads which extend for the die-pad 
portion at one end thereof, connect with the frame portion at the 



other end thereof, and have cutting portions near the positions 
where the leads connect with the frame portion; mounting a 
semiconductor chip on the die-pad portion of the prepared 
lead-frame; connecting a electrode pad on the main surface of the 
semiconductor chip mounted on the die -pad portion and each upper 
surface of the leads of the lead frame with thin metal wires; 
adhering a sealing seat to at least each bottom face of the leads 
at the rear side of the lead frame; sealing an area with sealing 
resin, the area, in which the semiconductor chip, the die-pad 
portions and the thin metal wires are included, but the bottom faces 
of the leads and the cutting portions of the leads are excluded, 
under the condition that the leads are pressed to the metal film 
at the^ bottom faces of the leads by pressing down at least the end 
portions of the leads; removing the sealing seat from the lead frame 
after the resin sealing; and separating the resin-sealed 
semiconductor device from the lead frame by cutting { first -cutting) 
the leads at the cutting portions from the upper sides thereof with 
a blade, and then removing the burrs which have developed at the 
ends of the cutting portions due to the first -cutting by cutting 
(second-cutting) the burrs with the blade in the direction opposites 
to the direction of the first cutting along the path of the first 
cutting . 

[0023] The above two methods of manufacturing a resin-sealed 
semiconductor device according to the present^ invention further 
comprise the step of; separating the resin-sealed semiconductor 
•device from the lead frame by cutting (first-cutting) the leads 
at the cutting portions from the upper^ sides thereof with a blade, 
and then removing the burrs which have developed at the ends of 
the cutting portions due to the first-cutting by cutting 
(second-cutting) the burrs with the blade in the direction of the 
first cutting along the path of the first cutting; instead of the 
step of; separating the resin-sealed semiconductor device from the 
lead frame by cutting (first-cutting) the leads at the cutting 
portions from the upper sides thereof with a blade, and then removing 
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the burrs which have developed at the ends of the cutting portions 
due to the first -cutting by cutting (second-cutting) the burrs with 
the blade in the direction opposites to the direction of the first 
cutting along the path of the first cutting. 

[0024] In the above methods of manufacturing a resin-sealed 
semiconductor device according to the present invention, cutting 
the leads with the blade results high productivity and does not 
cause any damage or chipping of the leads or the sealing resin in 
the cutting process for separating the resin-sealed semiconductor 
device from the lead frame or board. 

[0025] In addition, in the above methods of manufacturing a 
resin- sealed semiconductor device according to the present 
invention, when the resin-sealed semiconductor device is separated 
from the lead frame by cutting the leads after the lead frame is 
sealed with resin, the leads are cut (first-cutting) at cutting 
portions thereof with the blade, and then the leads are cut 

(second-cutting) with the blade in the direction opposite to the 
direction of the first-cutting, or in the direction of the first 
cutting, along the path of the first cutting regardless of whether 
any vertical burr or horizontal burr has developed on the end face 
of the cutting portion due to the first-cutting or not. Therefore, 
the burr which has developed due to the first- cutting can be removed 
by the second-cutting. That is, two times of cutting, the first 
cutting by which the lead is cut and the second cutting by which 
the burr is removed are carried out for the cutting portion of the 
lead, and thereby the leads are cut and the burrs are removed . 

[0026] 

[Description of the Preferred Embodiments] 

A preferred embodiment of a lead frame and a method of 
manufacturing a resin-sealed semiconductor using the same according 
to the present invention is described below with reference to the 
accompanying drawings . 

[0027] First, a lead frame of the preferred embodiment is described 
below. 
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[0028] Fig . 1 shows part of the lead frame of the preferred embodiment . 
Fig.l (a) is a plan view of the lead frame, and Fig.l (b) is a 
cross-sectional view along with the line C-Cl in Fig.l (a). 

[0029] As shown in Fig.l, the lead frame used in the preferred 
embodiment comprises a frame portion 1, a rectangular die-pad 
portion 2 which is disposed in the frame portion 1 and on which 
a semiconductor chip will be mounted, suspension- lead portions 3 
which support the corners of the die-pad portion 2 at one end thereof 
and connect with the frame portion 1 at the other end thereof, and 
beam style leads 4 which will be connected electrically to the 
semiconductor chip on the die-pad portion 2 by connecting means 
such as thin met^l wires. Each of the leads 4 consists of an inner 
lead 4a and an outer lead 4b, The inner lead 4a and outer lead 4b 
are consecutively integrated each other. When the lead frame is 
sealed with sealing resin after a semiconductor is mounted on the 
lead f-rame, the inner lead 4a is sealed with the sealing resin, 
but the outer lead 4b is not sealed with the sealing resin and is 
exposed. In Fig.l, the area enclosed with a broken line is sealed 
with the sealing resin after the step of mounting a semiconductor 
chip on the lead frame in the process for making up a resiri- sealed 
semiconductor device. An alternate long and short dash line 
indicates the cutting portion 5 where the lead 4 (outer lead 4b) 
is cut after the step of the resin sealing. 

[003 0] Furthermore, in the lead frame used in the preferred 
embodiment, as shown in Fig. 1 (b) , the die-pad portion 2 is supported 
by the suspension-lead portions 3, and is disposed above the upper 
face of the leads 4 by the depress portions Of the susp.ension- 
lead portions 3 . 

[0031] The lead frame does not consist of a unit which includes 
the die-pad portion 2, the suspension-lead portions 3 and the leads 
4 disposed in the pattern in Fig.l but consists of a plurality of 
the units arranged in the right and left directions and/or the up. 
and down directions. 

[0032] Next, a resin-sealed semiconductor using the above lead frame 
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is described. Fig. 2 shows a resin-sealed semiconductor using the 
lead frame shown in Fig.l. Fig. 2 (a) is a perspective plan view 
which shows the internal configuration with broken lines, and Fig. 2 
(b) is a cross-sectional view along with D-Dl line in Fig. 2 (a) . 
[0033] As shown in Fig. 2, a semiconductor chip 6 is mounted on the 
die-pad portion 2 of the lead frame, and the semiconductor chip 
6 and the inner leads 4a of leads 4 are electrically connected with 
thin metal wires 7.. The outsides of the semiconductor chip 6 on 
the die-pad portion 2, the inner leads 4a, etc. are sealed. The 
bottom faces of the leads 4 (inner leads 4a) stand-off from the 
bottom face of the sealing resin 8 and are exposed. The inner leads 
are used as outgoing terminals 9. The outer leads 4b are exposed 
at the sides of the sealing resin 8 and the outer side of the outer 
lead 4b is substantially flush with the side of the sealing resin 
8 . 

[0034] Described below is a method of manufacturing a resin-sealed 
semiconductor device of the present embodiment. 

[0035] First, as shown in Fig. 3, a lead frame is prepared which 
comprises a frame portion, a rectangular die-pad portion 2 which 
is disposed in the frame portion and on which a semiconductor chip 
will be mounted, suspension- lead portions which support the corners 
of the die-pad portion 2 at one end thereof and connect with the 
frame portion at the other end thereof, and beam style leads 4 which 
will be connected electrically to the semiconductor chip on the 
die-pad portion 2 by connecting means such as thin metal wires. 

[0036] After that, as shown in Fig. 4, a semiconductor chip 6 is 
mounted on and bonded to the die-pad portion 2 with an adhesive 
such as silver paste. 

[0037] Next, as shown in Fig. 5, the electrode pads (not shown) on 
the surface of the semiconductor chip 6 which has been mounted on 
the die-pad portion 2, and the inner Heads 4a of the leads 4 are 
electrically connected with thin metal wires 7. 

[0038] Next, as shown in Fig. 6, a sealing seat 10 is adhered to 
at least the bottom faces of the leads 4 of the lead frame in the 
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condition that the semiconductor chip 6 is mounted. The sealing 
seat 10 prevents the sealing resin from moving below the bottom 
faces of leads 4, and thereby the bottom faces of leads 4 will be 
exposed. 

[0039] After that, as shown in Fig. 7, Jbhe lead frame is placed in 
the metallic mold, and then the sealing resin 8 made of epoxy base 
resin is injected into the metallic mold under the condition that 
the leads 4 are pressed to the sealing seat 10 by the metallic mold, 
thus sealing the outsides of the die-pad portion 2, the 
semiconductor chip 6, the thin metallic wires 7, and the wire 
connection areas on the leads 4 where the thin metallic wires 7 
are connected. Fig. 8 show the state that the outsides are sealed 
with the sealing resin 8. 

[0040] Next, as shown in Fig. 9, the sealing seat 10 which has been 
adhered to the bottom face of the leads 4 of the lead frame is removed 
by a method such as peeling-off . 

[0041] After that, as shown in Fig. 10, the leads 4 are cut with 
a rotary blade at the cutting portions 5 thereof. Width of the blade 
is usually about 100 jum like a blade used for dicing wafers. 
[0042] Consequently, as shown in Fig. 11, a resin-sealed 
semiconductor is obtained which is so configured that the 
semiconductor chip 6 is mounted on the die-pad portion 2 of the 
lead frame; the semiconductor chip 6 and the inner leads 4a of leads 
4 are electrically connected with thin metal wires 7; the outsides 
of the semiconductor chip 6 on the die-pad portion 2, the inner 
leads 4a, etc. are sealed with the sealing resin 8; the bottom faces 
of the leads 4. (inner leads 4a) are stand-off from the bottom face 
of the sealing resin 8 and are exposed; the inner leads are used 
as outgoing terminals 9; the outer leads 4b are exposed at the sides 
of the sealing resin 8; and the outer sides of the outer leads 4b 
are substantially flush with the sides of the sealing resin 8. 
[0043] As described above, in the step of cutting the leads after 
the resin sealing of this embodiment, the leads 4 are cut with the 
rotary blade 11 like a blade used for dicing wafers instead of a 
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blade of a metallic mold. Therefore, the leads 4 (cutting portion 
5) to be cut are not given any shock due to the pressure at the 
cutting, and thereby leads 4 and the sealing resin 8 adjacent the 
leads may be cut without any damage. For this reason, damage or 
chipping of the leads or the sealing resin does not develop, and 
a reliable resin-sealed semiconductor device may be obtained 
accordingly. 

[0044] Described below is another problem which may occur to the 
resin- sealed semiconductor device manufactured by this embodiment 
of a method for manufacturing a resin-sealed semiconductor device. 

[0045] Fig. 12 is a cross- sect ional view depicting the problem of 
the resin-sealed semiconductor device of this embodiment. The 
resin-sealed semiconductor device shown in Fig. 12 has the same basic 
configuration as the aforementioned resin- sealed semiconductor 
device shown in Fig. 2, but its manufacturing process is different. 
In the manufacturing process of the resin- sealed semiconductor 
device shown in Fig. 12, the leads 4 have been cut with the rotary 
blade at the cutting portion 5 . Therefore, depending on the relation 
between the torque of the rotary blade and the metallic material 
which is the material of the leads 4, burrs 12 of the metal (metallic 
burrs) may be formed on the faces of the outer leads 4b of the leads 
4 where the leads 4 have been cut. Due to the burrs 12, installation 
failure or solder bridges may occur when the resin- sealed 
semiconductor device is installed on the board. For this reason, 
it is required that the leads are cut so that no burr 12 develops, 
or burrs which have developed are removed. Fig. 12 shows burrs 12 
which have developed on the bottom faces of the leads 4. Burrs may 
also develop on the side faces or the upper faces of the leads 4. 
[0046] It is considered that the burrs 12 usually develop in such 
a manner that the metallic material (e.g. , Cu) which is the material 
of leads 4 are flipped up by the rotary blade used for^cutting the 
leads, and then part of the metallic material protrudes in thin 
film form, and remains on the end face of the lead 4 where the lead 
4 is cut. 
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[0047] Described below is an embodiment of a method of manufacturing 
a resin- sealed semiconductor device according to the present 
invention, by which burrs 12 which have developed mainly on the 
side faces or the bottom faces of the leads are removed, or the 
burr 12 itself is prevented from developing, with reference to the 
accompanying drawings . 

[0048] Fig. 13 to 17 are cross-sectional views showing the cutting 
step of this embodiment of a method -for manufacturing a resin- 
sealed semiconductor device. In this cutting step, the leads are 
cut to separate the resin- sealed semiconductor device from the lead 
frame, after the step of sealing the outsides of the semiconductor 
chip 6, inner leads, etc. following the step of mounting the 
semiconductor chip 6 on the die-pad portion 2 of the lead frame 
and connecting the semiconductor chip 6 to the leads 4 with the 
thin metal wires 7. The steps before the cutting step are the same 
as ones shown in Fig. 3 to 9. 

[0049] As shown in Fig .13, in this cutting step of separating the 
resin- sealed semiconductor device from the lead frame after the 
step of sealing the outsides of the semiconductor chip 6, inner 
leads, etc. following the step of mounting the semiconductor chip 
6 on the die -pad portion 2 of the lead frame and then connecting 
the semiconductor chip 6 to the leads 4 with the thin metal wires 
7, the leads 4 are cut (first cutting) at the cutting portion 5 
with the rotary blade 11 used for ordinal dicing. 

[0050] In the first-cutting, as shown in Fig. 14, the leads 4 are 
fully cut at the cutting portions 5 with the rotary blade 11 
regardless of whether any burr 12 has developed at the end face 
of the cutting portion 5 of the lead 4 or not. Therefore, the number 
of revolutions of the blade per sec. and moving speed of the object 
to be cut can be increased to cut the leads 4 in short time, and 
thus productivity can be increased. 

[0051] As shown in Fig. 15, after the resin-sealed semiconductor 
device is separated from the lead frame by cutting (first-cutting) 
the leads at the cutting portions from the upper sides thereof with 
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the blade, the burrs which have developed at the ends of the cutting 
portions due to the first -cutting are removed by cutting 
(second-cutting) the burrs with the blade in the direction opposites 
to the direction of the first cutting, i.e. in the direction of 
the return, along the path of the first cutting. 

[0052] In this cutting step, the second cutting may be carried out 
in the direction of the first cutting to remove the burrs which 
have developed on the end face of the cutting portions due to the 
first cutting. 

[0053] As shown in Fig. 16, the leads 4 are cut, and the resin- 
sealed semiconductor device having no burr on the end face of the 
cutting portion is separated from the lead frame. 

[0054] Fig. 17 shows the resin-sealed semiconductor device which 
is so configured that a semiconductor chip 6 is mounted on the 
die-pad portion 2 of the lead frame; the semiconductor chip 6 and 
the inner leads 4a of leads 4 are electrically connected with thin 
metal wires 7; the outsides of the semiconductor chip 6 on the 
die-pad portion 2, the inner leads 4a, etc. are sealed; the bottom 
faces of the leads 4 (inner leads 4a) stand-off from the bottom 
face of the sealing resin 8 and are exposed; the inner leads are 
used as outgoing terminals 9; the outer leads 4b are exposed at 
the sides of the sealing resin 8; and the outer sides of the outer 
leads 4b are substantially flush with the sides of the sealing resin 
8 . No burr has developed on the end faces of the leads 4 . 

[0055] As described above, according to this embodiment, when the 
resin- sealed semiconductor device is separated from the lead frame 
by cutting the leads 4 after- the lead frame is sealed with resin, 
the leads are fully cut (first-cutting) at the cutting portions 
thereof with the rotary blade 11, and then the leads 4 are cut 

(second-cutting) with the rotary blade 11 in the direction opposite 
to the direction of the first-cutting, or in the direction of the 
first cutting, along the path of the first cutting, and thereby 
the burrs which have developed on the end faces of the cutting 
portions due to the first-cutting may be removed. Consequently, 
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the leads 4 may be cut in short time, and the productivity of the 
device may be increased accordingly. 

[0056] Regarding the cutting speed of the blade, the moving speed 
of the object to be cut, the size of the blade, the material of 
the blade, etc., optimum values are selected as necessary. 

[0057] In addition, in this embodiment, the lead frame has a 
plurality of units in its region, each of which includes a die-pad 
portion and a plurality of leads opposed to the die-pad portion, 
Resin sealing is carried out on unit basis, and the leads exposed 
between one unit and another unit are cut at the cutting portion 
thereof. However, when the leads are cut slowly at the cutting 
portions with the blade as described in this embodiment, the shape 
or width of the blade, or the direction of cutting may be changed. 
By using such cutting means, even if all of the units in the lead 
frame are totally sealed with the sealing resin, and the sealing 
resin is remained on the upper faces of the leads between one unit 
and another unit, i.e., on the cutting portion the leads between 
one unit and another unit, the same result as aforementioned one 
in this embodiment can be obtained. 

[0058] 

[Effect of the Present Invention] 

As described above, in the step of cutting the leads after the 
resin sealing of a method of manufacturing a resin- sealed 
semiconductor device according to the present invention, the leads 
are cut with a rotary blade like a blade used for dicing wafers 
instead of a blade of metallic mold. Therefore, the leads to be 
cut are not given a shock due to the pressure at the cutting, and 
thereby leads and the sealing resin adjacent the leads may be cut 
without any damage. For this reason, damage or chipping of the lead 
or the sealing resin is not caused, and a reliable resin-sealed 
semiconductor device may be obtained accordingly. 
[0059] In addition, in the above method of manufacturing a 
resin-sealed semiconductor device according to the present 
invention, when the resin-sealed semiconductor device is separated 
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from the lead frame by cutting the leads after the lead frame is 
sealed with resin, the leads are cut (first-cutting) at cutting 
portions thereof with the blade, and then the leads are cut 
(second-cutting) with the rotary blade in the direction opposite 
to the direction of the first-cutting, or in the direction of the 
first cutting, along the path of the first cutting, and thereby 
even if any vertical burr or horizontal burr has developed on the 
end face of the cutting portion due to the first-cutting, the burr 
may be removed by the second-cutting. That is, two times of cutting 
are carried out, the first-cutting and second- cutting, and the burrs 
which have developed due to the first-cutting can be removed by 
the second-cutting. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig.l] A figure showing a lead frame used in an embodiment of the 
present invention 

[Fig. 2] A figure showing a resin- sealed semiconductor device using 
the lead frame shown in Fig.l 

[Fig, 3] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 4] A cross -sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 5] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to. 
the present invention 

[Fig. 6] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 7] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin-sealed semiconductor device according to 
the present invention 

[Fig. 8] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
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the present invention 

[Fig. 9] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 10] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 11] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 12] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin-sealed semiconductor device according to 
the present invention 

[Fig. 13] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 14] A cross -sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 15] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 16] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin-sealed semiconductor device according to 
the present invention 

[Fig. 17] A cross-sectional view showing an embodiment of a method 
of manufacturing a resin- sealed semiconductor device according to 
the present invention 

[Fig. 18] A figure showing a conventional lead frame 
[Fig. 19] A figure showing a conventional resin-sealed semiconductor 
device 

[Fig. 20] A cross-sectional view showing a conventional method of 
manufacturing a resin- sealed semiconductor device 
[Fig. 21] A cross -sectional view showing a conventional method of 
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manufacturing a resin-sealed semiconductor device 

[Fig, 22] A cross-sectional view showing a conventional method of 
manufacturing a resin- sealed semiconductor device 

[Fig. 23] A cross-sectional view showing a conventional method of 
manufacturing a resin- sealed semiconductor device 

[Fig, 24] A cross- sectional view showing a conventional method of 
manufacturing a resin-sealed semiconductor device 

[Fig, 25] A cross-sectional view showing a conventional method of 
manufacturing a resin-sealed semiconductor device 

[Fig, 2 6] A cross -sectional view showing a conventional method of 
manufacturing a resin- sealed semiconductor device 

[Fig. 2 7] A cross -sectional view showing a conventional method of 
manufacturing a resin-sealed semiconductor device 

[Fig. 28] A cross-sectional view showing a conventional method of 
manufacturing a resin- sealed semiconductor device 

[Explanation of Letters or Numerals] 
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Thin Metal Wire 
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Sealing Seat 
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107 Sealing Resin 

108 Outgoing Terminal 

109 Sealing Seat 

110 Cutting Portion 

111 Blade 
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x)-\ty\^-l^\Zt^VX. U-K^iSrbTmi-rihlli^ 
iSft:^eSr^i-fl8-rSB5^. 'J- h'85a)«)W?Sr>»C5ctLT. IhI 
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[0 0 5 7 ] $blC*^MJ^pJTli. 7^-A#l*)lrl 
C'<hfcmJli^t±UTA>v^->=gB?:t/^;«L, €-:iX>y h 



(7) 



2001-77129 



[0 0 5 8 ] 

[ 0 0 5 9 ] ^ b (cmSgWih 'J - K 7 U- AlC 

*ffi/i. -BJttlfgR^^Jfff -SCliifCJ;?), 'J-KBB«)^»f 
B^tC^SfbTHiroWmT-U- K^fT^^- U- KfiK 

21elK±©^NiJ<£fTC> ^<i:(C.i:i9. ij - y h t <!: 
IC* X 'J -5 * -5. 

CiaSWffi^/j:!^?^] 

[01] *fg?^C0— 3IJ£mM<DU- K>'^-A^iK-rEl 

[0 2] ifinm<D-^mm^<Dmm%^±.m^mw^m.-^ 

[US] *%BJ<D-*MJ^^«tMSiitiJ:Si#i»(*:^SW 

[0 8] i^^m(D~^m^^<r>mmii±M^mw-mw(r> 



[El 1 0 ] 3|:5eHJ3co-5ei6gJ1^^.cOtStfli^t±l}¥J^f^^ffi 

[011] ^%m(^-PMw^m^<r>mmi±^'=^mw^Wi 

[012] 2^5€?^(?D-Si-£J^JgrottflliM±5!l W*^® 
[013] *%B^©-|gMJgglro«f)l§JtihMii^WI*ga 

[014] if-^mo-^mmmoymma^m^m^mw 

[015] *56Bjro-^//S}^S8»M)llStiliiUi|^»^^^B. 

[016] :^%m(D-i^mM<r>mmn±m^mw^m 

[017] *%a^cD-*S£J^S8roOT§l*il:Sa^«^SH 
«^jt*S=£S^-rKif®0 
[018] «£*co U - H 7 1/-A^^kT0 

[019] 'fst^<r>mmm±m^mwmm.^yr^-rm 

[02 0] t^*(D«ilii=f±Sa#i@f*:SS<75iiifi*?i 
•ri*frffi0 

[02 1] ^^<Dmm^±m^m^mm.(Dmm.i5m^m 

-ri*/T®0 

[02 2] i?e*ro*Stflii^il:m¥^<*:Se«5Sijfi:^?i«ri^ 
-rSlrffl0 

[02 3] «£3|5a)l«Jlg«Jtiai^S<i^SiS®3ajfi:^S*^ 

f ait®0 

[02 4] vt^<DmmM)tm>¥^mw-m^<Dmmi3m^yr^ 
-r©f®0 

[02 5] ??e5feWWfliSt±M*^f*:SM«®ii§:^r£S:7r: 
r»f®0 

[02 6] ^^e*(^>flf^s§i^±l^H^^s#:^s<^si^t*?^2rs^ 
Ti'f®0 

•rirr®0 

[frF^(DH5i8J] 

1 7U-A^ 

2 ^S^-f/^-;/ F8I5 

3 i^DU-HSP 

4 U-h'gP 

5 ^KffgB 

6 ii^mw-m^ 

7 ^K^ffliS 

8 %i±\m^ 

9 ^'i-gPSffl^ 

10 it±v-h 

1 1 m%x.y'\y- K 

12 i3 X U ST. 
10 1 7 U-A*?= 



(8) 



ifiJM 2 0 0 1 - 7 7 1 2 9 



1 n 9 




10 8 




1 0 3 




1 0 9 




1 0 4 




1 1 0 




1 0 5 




i 1 1 




1 0 6 








1 0 7 









[01] (02] [020] 




[0 7] 

[0 8] 




(9) 



!|tRB 2001-77129 



[1119} 



[la 1 0 ] 



J 



1 1] 



[H 1 2] 




4fl 



fZ 



7 



[iai 3] 



[H 1 4} 



// 
1/ 



S 6 k 





Tf 



15] 



1 6] 



2$ 




[@2 1 } 



1 7] 




4a 



Z 6 



[02 2] 



[1212 3] 



'f05 



(10) 



t*iia 2 0 0 1 - 7 7 1 



[ills] [iai9] 




m /fo 



[g|2 8] 



(11) 



2001-77129 



(72) 560^* frw nfa m)%m^ 

F^-2a(##) 5F067 AAOl AA09 AB04 DBOl DE20 
DF16 



